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Abstract 



PROBLEM TO BE SOLVED: To purify the subject DNA in a high purity for a short time by adding a cytolytic 
liquid containing a chaotropic substance, an organic solvent and a nucleic acid-bonding solid-phase carrier 
to a microorganism or a cell containing a plasmid DNA, washing the resurtant solid-phase carrier adsorbing 
the plasmid DNA thereon and then treating the washed solid-phase carrier with an eluent. 
SOLUTION: A cytolytic liquid at pH 3-6 containing a chaotropic substance comprising a guanidine 
thiocyanate and sodium acetate-hydrochloric acid, etc., an extracting liquid comprising an organic solvent, 
etc., such as a buffer solution-saturated phenol and a nucleic acid-bonding solid-phase carrier comprising 
particles, etc., containing a superparamagnetic metallic oxide are added, mixed or brought into contact with 
a microorganism or a cell holding a plasmid DNA to adsorb the plasmid DNA on the solid-phase carrier. The 
solid-phase carrier adsorbing the plasmid DNA thereon is then washed with a wash liquid and the plasmid. 
DNA is eluted from the washed solid-phase carrier with an eluent to thereby extract and purify the plasmid 
DNA from the microorganism or cell in high purity for a short time without requiring complicated operations. 

Data supplied from the espgcenet database - 12 



T 



mB^^mmfT (j p) 02) i2t 4^ ^ ^ (a) wmmm^^tmsn 

!^^¥9 - 327290 



(43)^890 ^riE9¥(1997)12^22B 



(SDIntCl'' 




F I 




C 1 2 N 15/09 


9282 -4B 


C 1 2 N 15/00 A 


C0 7H 1/08 




CO 7H 


1/08 


21/04 




21/04 B 


C 1 2 Q 1/68 


7823 -4B 


C 1 2Q 


1/68 A 








*iS* iS*«oSclO OL 6 H) 




1$H¥8- 149127 


(71)ffilgA 


000003160 










(22)aiS0 


¥^£8^(1996) 6 ^11 B 




:K^f^±mWim^M!^ 2 T B 2 S 8 






(72)K^# 










s#i^»g*^flfBrio#24^ «flf»a«c 
















%s mm 








ffl#IR»Hm«fifBri0S24^ «ff«5«[«c 
















±« mm 








s#»afim«^wrio#24^ «ff»i!a» 



















(54) [^m<D^m] ^7X5 FDNACDJ4lil«&5ft 



(57) [g^^?] 

mm] r 7 X 5 H D N A 2:-&t'(t^?%^ /^^(ilB^A^ 
^> r 7 >!. = K D N A *^Jt^:»(^2r-i:-g ttlZb^j: 

<. JsB#^;;)-oiSj$KT'RNA*fl&tijL, »s?-ri.:fri* 

TEIS ( a ) - ( c ) *:^tf^ t 
1 r = h- D N AiOttttitt^ffitJi: tAm&lC 
ft'fflf-^ r ^^-^ 5 F D N AttSaiff^lSlgJf h . 
(a) 7-7X5 KDNAS:ffijt-rSSt4!fti3t{i« 

5 K D N A rElfflfi*±{C»S«$ -ti:, ( b ) ±fS ( a ) 
nmzxry:^ 5 H D N A &©«-$it/o[iigffl*^ft?f? 

asiCct ottjf L, i}^r>. ( c ) ±ie ( b ) xmzrm 
I tzmwmf}' ^ . mmmz j: 0 r 5 x = f d n a 



"SERIAL NUMBER.: 09/756,743 -j 
REFERENCE: A1 10 , 
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m^mi] Tisxg (a)- (c) ^^t^^tr?* 

(b) ±K (a) TMiZXrvXi Y-DHA^mm^^ 

( c ) ±ie { b ) j.w,zxTmy^t^w^m.^i)^h. 

Mzl 'f)ryX\ KDNA$r?§tfi$1f-S. 

\mwT->^'7T') rxhhm^ i im.<r>ryx = kd 

V V 'yj^-i&m ( p H 4 . 0 ) ^^ttnmn i amc^r 
yxi\iDNAwmmm. 

x'h?>m^m 1 tim<^ryx s hd n Aaai«»ffi, 
[ mm 6 ] t^mii'^mmmmi^i'Th i imm 

1 f2l!cc7)r5^ 5 H D N Atttii^lSS. 

ms:-^miL'¥-Th?>m^m i le^ior^ ;^ s k d n aj* 

[ tmm 8 ] }6tb?l*vj< J, ^ V ^tiT E /N' 7 r -T'*> 
l.iH*a 1 le^cor^;:^ S H D N AfttiiffiMfe, 

7-7X5 HDNAttaitss^a. 

aif?SftJ:y?fajil$r#tf7'7X$ KDNAttiil 

[000 n 

[m±mmm]t-mii. ryxs.vDNAi&: 

t 7-7 X 5 H D N A *:fSffi*>oJ$S J: < ftjJiJt I. 
^r4.tX(ciS:^S{cffl('^l.^>:*^«7)r7XS HDNAftajft 

$imm^y hizmti. tmm^-/ hiimtrnmi^ 

[0002] 

[ m^^<^m\i ] MIS ar^^-r i. ?iflai?io4ft«f4*- <=> 



^> D N A-^R N A t U -5 fv:?^® Srftai-f I) 

::t**£«ST'S>i). ttz. mm'^'y^ji'Xi:^'>r>t:^m 

t^CD^.tii(7)fzl!bcr>DNA/RNAl^mi,Zi6\,^Xi>. MS. 

^.mt^ztm'mx'hh. -mz. tmmizttti 

|,DNA^RNAi:Uo/it^(i, iSSiL7t*t«T'#4 

•rm^i&'^mzxmm^m.mm'^rar-T—iHz^ 
mmm. r^m-ismi'^mtMizjimm^mtz 

i^if^mifz:^yJ^::'a'7h^yy ^-mzX'O. KJ^s 

^e^ai^«*4 . § ^> (cfittai l tzw^mmzm tx 
m^-^h^ti, ^ii^'tL&mit^ixxm\'-^i>tLX\>^i., 

[0003 ] r7XS HDNAS:^^-ri>A'^'r"J7. 

mz±mmt'^ryxSi\<DhiA^mtii-mj&t ix 

<i, T)l'/J 'JiSSm. [Molecular cloning: A 

Laboratory manual. 2nd ed. (Cold Spring Harbor La 
boratory Press. 1989) ] ^^b'im^X'OfrhtlX^ 

-^tstzi^imiz^m^^ij'^^^imx^)?,. s^>t. zti 
^(7):frMzj:ot^tii^titzDNA-iryrjU'PUi. ^co 
tkcr)mmzb-:>xmnt^j:hRN A^i^ y/i^M^j:k'i}^ 
$'<'tttiX\'^l. ^<r)fzih^ l$JKj:<r7Xi HDN 
A*r#i,;tWC{i. <Iil^>(7)ttai«fl2&tf'>7t:f^t, la 

'J ^ b-r— tmfc J:t/7 X 7-;^/^' Dn-t> 
IVJ^mzm.^ixti.o-^s^X'. t^-om^^mt 

[0 004] ^tz. YJi^D^AH^Tj'^ynynwk 

%^mf<Z\i^'mffU< . ®®(C7-7X5 HDNA^ 
WiiLoh-H'-^tLX, >:LY'a^l^r)^9A\'-k^m^ 
^ttllffli LXmith-n^ [Beland. F. A. J. C 
hromatografy, 174, 177-186(1979) ] *s»/i>flT I- ^S. 
-I<?):fr}£{Cj:iUf, JgffijStfor^XS FDNAiO.^$: 
ftaJLT<l>.ri:*J^iItlT-J)*9, RNA^^'i^M'^'KJi 

ti.0. 3m^)ymMmtimmm%\m.m!m 

^mi-th. Wcib, }fiaiL/t7'7XS HDNA$-$IJ 

ESB^jf ffc^>— y y i^yy^j: t'(^mmzmmts> 
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[00 05]-*, Wi\mWm\W,mt IXiy'J/lim 

mt^t.:!^. mv^mammmi}^^mx\ mmu^ 

^.i?hh. U^L. ;o:frStJ;0r7X5 KDNAa: 
'm-fhf ^7 r 'J rt^hTvX 5 H D N K(nm!>^Wi- 
tzi%^, :>^yi,DNAl,r5X5 HDNAi:|5]^H^/'J 

-?hyy7< mz-^£ozb mmxh 

[0006] 

t^i^^^mm<r>±Ms^mA^m&it^ztX'h o , 
m^-o^PH^x-mtHL, ^mt^nm^ri^^.t^z^x 

[0007] 

D N A ^Wimzm^nm Lohit^^^^^L.^fmi 
^zmLtz. 

[0008] -^tchh. ^%mrYsDM ( a ) - 
(c) ^^tsZ'c^^W.iithry7.iYDnA(r>m& 

nmn&xhh. 

( a ) ryX 5 F D N A$rfS}^1-.Sit4?i5^?^c(iliBa 
IC, ;t F D t' •/ ^' !f^K 5r # t' P H 3 - 6 c7)fflSa?i)j? 
>(5 . ^fSifiS?^^ ^ =5: l> tttU^Sii J: O^mfS^ttHfflfflf* 

^mwi. Wi^^hhv^m%m^hzt[zi.y) . mry 

KDNAJIlligfflffeilCiS^Jli-, (b)_hE 
(a) XStC-rr^XS h'DNA*«S*$-|i-/tHffitB(!^ 

^mmzx *mnL. a-o, ( c ) ±fB ( b > T.mz 
xm Ltzm^^mtj^^ , ^sajiBc i o r^x s f d n 

Arjgta^-fr^, 
[00 09] ttz. 

^■^mm^m. mmi,mmm^-ttsryx^Y 
D^AmmmuM^ vvx-hh. 

[00 10] 

{^mnmimm ^mmzi^hryx s hdn a^om 

S. ( c ) m^iMn3mi\,z±^ <^<.ihixh. 
[0011] (a) m%%-m.mJMX'\i, TyX^YD 



^A^^^thm^i^ttzimmt^zmmmm, ^mt 
D N A ^wm-^wm'^^^^^h . 

[00 1 21 *^Bfl(Cfcl^Tffl>r>^>ill.r7X$HDN 

A^mtim^mfziim^t ixii, mna^mm 
mn^mm^ftm^j:ijcr)X'h:^. L<n±mmm's. 

f.zi.'ofm^ixtzhm-^m^mhLx^m^tih. t 
tz. zzx-m^f^mt^^hryx^YYi^AM, 
}:.m.'<^9i'-hLxmm^ixh{,<r>x'hh. Ltzt^ 

[00 13] *^BB(cfcl,^Tffl^^^>i^l.«^i»?^5^^ 

wmm^-t^^^. pH3~6i:t^. zm±. h 
hi)-t>^mmtm.iz^tta:\.^x t . ttzwmmm 
Ltztmzmmmt LxmwLxhi.\^. z<nmmmtL 

A\ pH3 — 6c7)iEHiOl^-rfl*>c7)pH{Ci3l,^TjiKtg 
MX'hh, 

[0014] ifmmza^^xm^-^hixmmmmz 

(i, 7:?^Fof y^'?*)MA%^ni>. ;^jf-FDh'7^!ft 

■I. J: '3=5:- mym^^inMm^mti^^'^him^^L 
TfcO . $ '^(ir^.x 5 FDN AtfoSffl'vcofS^t^-^ 

^ t<fflv^^3i^|,. c:ix(bc7);>5rFof-y;'!|*iKiOffiffl 
mmi. fflv^^>iil>;!/^Fntr-:/^'1^KlcJ:')P^0, 
/T~'Jy^^i^rymi&imtm^i,z 

ii. 3-5. 5MJ7)iEHi:/t|,i:5{Cftffl-ri.iO**i!f^. 

[ 0 0 1 5 ] ^/c, fflsajgfgfscti, mm,cr)mmhi 
\>Mmm<^iz-^ttii9y^-^^m%it^it6 mx-^r 
miSitmiis^^-txi>j:^\ zmmnitrntix 
li. -mzmm^'hffymm^izm^ti^hcox'f, 

iximizm^^ix^j:\,^i}\ MmUi, ^V^^i^xf- 

y^/^^x-F^O^M?^v^ffi^Stt»'l. FrVyPF 
i;^^/l'Tyt:i'>A7'DS F. Ftv/I'F 'J^^;P7 

yt-'^A^'D'j F, -tf-/i'F'j><^;i/ryt-':7A7' 
D $ F^co^-f 5ry?rfflii§ttff]. Fr h')'^ 
A, N - 7•>a-f/^■9-/^^>-y-^F'J'>i», 
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;K'j5r^i^x^uyy/l/t':J'>-^y7'^U-Mf<7) 
5:0, 0iJ^{f- .-K';3i-^i'Xf-uy;i-^^;l^7i-yl'X 

[0016] t^%mi.zii\^xm\^totih^m(m± lt 

(i, r5;^SKDNAc7)[lIffi/\<7)?S^$:iS(f|>t<7)T-'Sr 
< . *>OjrVADNAO[ilffi^cOfS^I:SS(f ^tOT* 

ffi1t$:3imcT!f\ ^W^fclci-^T, ^^^m<r>w&. 
/!)»'M^.S7°^X5KDNAi:yyADNAlc|lffit£7)|± 

x:?y-;u, l-7"p.'^v-;^, 2-rD>"?y-;u, i- 
3-y^;i^i- rn>''?y-yL-, T-fehy^*< 

7 X 7 -yl- , $> 1. 1 ^ti^ <ifa?a7 i 7 -yp t 

[0017] ^^%mf,zii\.^xm\.^^ixhmm&^'&.mn 

-r=Sri9*>«rjm=5rf5^t J: 0 ff^tt^l. i fc A^T'^ 
I. SS*tta® 5: W 1 1. iIftT-$)n(S'<#tC RSJg § il^ V ^ . 

^^^mm^zi. ^mw^m^muzhcry^. mnim 

z!7)mm^^^^mmtm(r)mmtLxii, fs^, y^)^ 
^ - . mm-^mi)m%^'^\.z^\ihixh tmzw% $ ii 

[0018] i^w^\,zii\yz\i. mmmmL. 
[0019] ( b ) mwm'^. mm%i 

■^sim'rtmhJMxhh, mmi'mx. 

[0020] *^DBtCij{tl,}^K^^|lffi}fl«:<7):a-^ 



^h\.z\t. %%'f-^^zn.-mi^±mmM^^^^x 
ii^^i^\,<r>^mmmti,x'mtix\i. wm^n.^ 

[002 1 ] mmzii\^x^\\t:>fii,m^m.t lt 

lilffl*^^)W7X5 KDNAcOff^Srffia-ri.tcO 
X'ts:< , A^oyy A D N A^^' W\'7M<7)|llBA,c7)f±^ 

3-5. 5M^r-i^'>-f-jrxr>'iSj§?gj>i.v^{i4 0 

1 0 0 %x^' 7-;l.*i^f i L < , Z.itt^a^^^mk 

'i-if'yrywm.xmuzfik. $ ^>fc4 o%~ 1 0 0 

%x^7-;l/t-ofe?f-r^c7)*<if^Lv^. ^-t, 

g? • mmiMzxm^Ltzwmm&ii^if^mtm: 

l^ilCiOWSST-J)!., igV^T4 0%-10 

0%x^7-/|,T1ft?^-ri.cO*<if ^ LV\ 
[0022] ( c ) JiiliXgJi, 7-^X5 HDNAAJ® 
« L 1^ BsSiS^tt Elf fflf!^ A > ^> K D N A ar ?f SI $ -ti- ^ I 

LT{i, Ilffl*^^>tf0r7;^5 HDNAtfOjf^arfgjft-l. 
i,<nxhfl\i. %^\.zWi1l^m:\-^. ft«:6<J(C{i. 
t^{iTE>'<y7T- iXmV') XW^WSm.. IuMEDT 
A, pHS.0)*W5Lv\ ^iOtl^llIlRLfcr^T.^ KD 
NAU, ^ff^x^'y-yl.ttP^ffi^cOffiila, 
{tt;i^<- SfMP^-^DNA*rU^7— fc'^Sr^ffl 
LfzmiK^\zmim^-fh Z t i}<X-^ h . 
[0023] iieco J: ^ (C , t-^m^-zihryx S H D 
NAc7)ftajftf^:^iS(l, m$$>5rXS;5^i^tlB!t$^iS/'c 
7-5X5 KDNAttttiffll^^'yh^, llffii^^i^t* 

[0024] 

^Sagill :*C^MpBR32 2/HBl 0 I*>^>c7)r7 
HDNAcOfi&tii 

( 1 ) ;';^apBR3 2 2/HB 1 Q\<nmm 
r 7X 5 H p B R 3 2 2 ( mmrmM ) x-^mm.^ 
h.tz±mm\\B\oiB'SMm (pbr322/hb 

1 0 1 ) 5: 1 0 0;ug/m 1 iOT yh'i^'J y^r^tfL B 
igtfi[10g/l V'jrVy, 5g/lgPSxJfX, 5g/\mt-f 
hVyj^ (PH7.5)] 1 0 0m KCfifflL, imm37 

'cmtoMsiiaormpX'i s^mimuz. i^m 

-T'tc^jj-au. sji«s«<^a]S'i:<^gns (mr-iso: h$ 
-fflittM) (;r i2.ooorpni, i-^mS'O^mi. ±m 
i:m^i-hztizx *jn^tifzmmnimmt ttz, 

[002 5] (2) r7XiHDNA<7)ttaifiW 
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±ie ( 1 ) izxmmuzmmz 5oom\ (^mmmwi 

taK ( PH4. 0) . 1 . 2%rff J 3f ^ i^Xf - U y^l" ^yU7 i - 
;UX-f-yU, ZOmM EDTA]2rJjDi.Tjfffi$-ti:, ^OT 5 0 
Om I c7)TEy<•y7r-fiaSJ7xy-;^/;7DD;^y^ix 
(1:1) 2rJP;c., ^Ki^^Lfz, Zixiz. 40u l 
(7)0. 5g/mlKttviJX? (©S l~10>wiii , ggHK 
mtk'FM Jt^®« 2S0niVg, fflfL§« 0.025 
ml/g, «®ia?LiSS 2-«niD : ,^?S?^SrS?. 
JPL, g}S-C10:J)-HjI^L7t, v-^^'of-jL- 
7'$:iSm.^^'yh- (MPC-M : r^-fyPttSS) (CfSlLT 

;7Df-a-y2r^mx^'>H;<)»<^(i-f L, 1 m 1 C7)i5fe?f 
j1 [5.3M/T-^'>-f-Jl-i'TyS?, 52mMh'JX-SiS 

(pH6.4)] ^mix+^izm^Ltzm. mmizm.x^' 
yvi,zm.mLx±mmii-th'iti,zx ii^i-m 
itz, mmizix. im\<7)m»mzxn&. n^^m 

WL, ^\,-^Xlm I CD! OXX-^y-lVX-im. 100 

%:iii^y-)ux'imn.'T^mi^Ltz. ±mi:m^Lrz 
^±izsmi. 2ommmthzti,zxK)^:^-yf^ 

cox ^ 7-/1.2:^^1^- e^$rliM$1i:/i. Zixi,z 
1 0 0 1 £7)MM7j<rg5ill L - miS,X' 1 0 ^a-Hig-g- L/i 

jfrHiRU^, IBliR?ll;(i*>J;-eS0/i IX'h-ofz^ 
[00 26] mUmiDo-hff)! Om I z:r:ffn-xy)i^ 

L^c^M^m {u-y3) c^-r. HI (u— >3) 

A*itttU»M^ix/s;tA«5ll2T'^l.. HI*, u-y 

Hi, yi.y7T-y'DNA(7) Psu mimt^^^d:^'^ 

^X-^-i}-, y2(iTU.BI<7)p BR3 2 2DNAC0 

m%) <9-y, 1/ - y 3 (iHtSM 1 (i^-T^-ffitc J; D tt 
^^I^S^$i^i^cpBR3 2 2DNA^0?*liI^^^'-y, l^- 
y 4 (i rfJ SSCT) PBR322DNAC7) EcoRI m\t^cr>mi 

n^-y, u-> 5\imtmiiz^^tiimi,zx'^mii!,n 

* iXfc P B R 3 2 2 D N A « EcoR I ?i f k1ll<7)?*Kl>' 

[00271 (3)r7X5HDN AiO$lJll^SjB-(t 
±ie ( 2 ) t-Tfl'^^tf-:l2]lR?g03*>S;Li \l,Zlu\<r) 

1 OxHAy7r- [500mM hV X-i&m (9^.5) , IM 
SfLtMI'^^A. lOOmM tafb-^^'^-v-^A. 10iiiMi/>^ 

, aiii/iu \<r>i\}/tx i o EcoRI 
[0028] ^mmzr^'a-xyj\.m9^mmi>z^L. 

(U— y5) (cin-r. 01 (u— y5) *>f>H^<i.*>^<J: 



DNA(i, umm £comzx-:,x^^i,z^m^h.xii 
I.. 

[00291S1M2. ::';^«pUC19/JM109 

*'<^(7)r 7 5 H D N Aoft* 

( 1 ) :*;lilpUC 1 9/JMl 0 9«0iaS 
7-7^ S H P UC 1 9 (m?¥IMa^) T'JgKlsia^^l 
fz^mmJM 1 0 9iOJg«lEp.ft: (pUC19/JM109)$: 1 0 
0;ug/m 10Tytr>-';y5:^tfSBi|f«6 [32g/l h 
'J7*hy. 20g/l PftX^X, 5g/US^b-^h'J'>A, Sin 
1 IN NaOH] 1 OOm 1 izWMl, if«iaS3 7:C, Mb 
oJiSl 8 0 r pmT' 1 5BfStg«L/c, m«f^, tt« 
m^l. 5ml-f-Ol. 5m\^-7-( ^n^j.-riZj^ 
at. ftjflSLlf^aia'C^^^^lg (MR-150 : h 
gi) (CT12.000rpa , l^iaS'C^^^L- ±?t2:l^*t- 

i.cfc(cj; ^ni^iifzmf^^mmmk uz. 

[0030] (2) r7;^SHDNAC0j4aiftS 

Mfi(?iji i:i5i«=Sr^ra(cL-(:. ±ie ( 1 ) izxmmuz 

M(!^*»^>r5XSKpUC19 DNArfttUfffSL 

mmzeoou i cojasaj§fi??s [SM^^rxvVf-;^ 

vTyi*!, lOOmM mki-h'J'^J^-mk (pH4.0)] SrjD 
;tT?^$-t^:, m^^XSOOu 1 <7)TE^<v 7T-iaW 
7iy-;U»iD;t, ^L<ig^Lit, ZtHz, 40u 1 
C7)0. 5 g/m 1 JStti.'y* (fig IMO/zm , BEM 
305;#*, itaffiS 2S0niVg, mil^W. 0.025 
ml/g, ^ffimUS 2~6nni : IS>t=?|jiB§ttM ) Silffi^ 
?35jpL, m&X'l O-^mM^Lfz. mz, v^^n^^ 
-T'^^X^'yK (MPC-M : ^^'^-f/l^ttS) (ClSML 

^ 9n^:x-fim%X9y\^i]-hii-fL. m.^mhL 
xi50u\ (rmmMmL L^nvr-^Jy^^i^ry 

lOOaM PK^b'J'^A-Jaig (pH4.0)] 'cl 50^ 

1 COT EVN' y 7 T -Igfa7 X y-fU^talx+mzM.^ 
Ltzik, mizm.%x9yvizmmLx±mmi:t^ 
ztizi'o, m'f-^mifLfz, wimizLx, ss, fi^ 

5:ft?f m^^X 1 ml C07 0%x.9 y-)VX'2mt=?- 

i-mLtz. mmi^Ltz^k, zixi<z\o Qtx\<r>^ 
m^nm i . m^x- 1 o ^j-^m-^ u^^f^. m^x ^ y 

wmMtiii.'c 1 0 Ox/ 1 f*)-5yL-. 

[003 1 ] nmXjgiO ^ *>co 3 I ^ri}'a-x'f)V% 

7tjSm$rll2 (U-y3) \zir<t. 02 iu-ys) 
^>HB'^>*>^=tat, :^^igyVA4*DNA^RNAO 
?IA{i{Ii:^i:'l^>i^■f, m^^¥i&X'ryXi]^DNA 

[0032] (3)7'7xsh-D nAmwmmxmt 
mm\ tmmzix. ±is ( 2 ) (.zxnhtitz^m. 

<^0h. SuHZlM i<r>l OxLy<y77- ClOOmM 
h'JX-im (PH7.5), lOOmH &fb-7/^^i^'>A, lOmM 
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ni (jic?¥^*Tifai?) zmm^i. 3TC, 3^im 
h\.zmmmmmzmx'^h^ttmmx'^h. 02 

tf, U-Vlti, 7A:J^7t->''DNAC0 PstI Mtt 
^^f.^r^^i-^M-?-;^-, U— >-2iitfTffic7)pUC 1 9 

(cJ; OftJtliftS^ii/cpUC 1 9DNA<7)j*i)A>-^'- 

>, y4(iTliIS£7)pUC 1 9DNAC0 Kpnl jg-ft^ 

(^mh' v-ys \mim 2 \,z^s-mm\,z j; 0 

ftai$tS$fL;^pUC 1 9DNAC7) Kpnl Mftftt?)?*!! 
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[0033] 

#0 p H *i 3 - 6 xh hwrnkh mi^^^wmm: 
(jffl-rscttcjio. r7x = KDNA^fg^i-i,gi^fe 

^ttz\mm^i^, 'SiWS.tsi'ryXX h'DNA$:*#S6<j 

fSfKcr^ X = H D N A S:ttai»ig-ri, ^ t ifx% h . 

[MiOSm^Sri^Bfl] 

[01 ] :^m\m'm.zi. ^^mMW^Mzr^x^ y 

pBR322DNAt ^ommm^WMO^T Hu-X 

Y}vm:<m>^9-y^^-tmm^zK7L h%%xhh. 
p uc 1 9YiHK)^^mwm%mm(r)riiu-xY 
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